Abstract Gastrointestinal stromal tumours (GISTs) are infrequently encountered, mesenchymal tumours of the gastrointestinal tract of varying malignant potential. Multiple (in hundreds) small intestinal GISTs have been reported to occur only very occasionally in patients with type 1 neurofibromatosis (NF1). They are mostly silent, often detected incidentally or when complicated by bleeding or other symptoms. Such a case of multiple jejunal GISTs causing small bowel obstruction in a patient with NF1 is described and relevant literatures are briefly discussed.
Introduction
Type 1 neurofibromatosis (NF1, von Recklinghausen's disease), an autosomal dominantly inherited disorder, usually diagnosed by its cutaneous manifestations, is associated with a variety of gastrointestinal (GI) tumours like nerve plexus hyperplasia, periampullary duodenal carcinoid and gastrointestinal stromal tumour (GIST) [1] [2] [3] . GISTs, arising from interstitial pacemaker cells of Cajal, comprise only 0.1 %-3 % of all GI tumours [4] . As these tumours are mostly smaller in size, they grow mainly in an extraluminal fashion. GI symptoms account for less than 5 % of patients [3, 5, 6] . GISTs may cause chronic or intermittent bleeding, perforation and very uncommonly small bowel obstruction [1, 5, 7] . We report an unusual case of acute small bowel obstruction in an elderly woman with NF1 caused by numerous jejunal GISTs. We wish to alert surgeons in formulating differential diagnosis of NF1 patients presenting with abdominal emergency like intestinal obstruction.
Case Report
A 65-year-old lady with NF1 admitted in emergency with progressively worsening central abdominal colic, bilious vomiting, abdominal distension and absolute constipation for 48 h. She had occasional abdominal colic but had no history of per rectal bleeding. Physical examination revealed typical café-au-lait spots as well as multiple skin nodules (Fig. 1a) . The abdomen was distended with frequent visible peristalsis. Plain X-ray abdomen revealed multiple air-fluid levels. A provisional diagnosis of small bowel obstruction was made and led to an emergent exploratory laparotomy. This revealed extensive involvement of about 45 cm (cm) of jejunum, extending from 40 cm distal to duodenojejunal flexure with numerous, variable sized, densely packed tumours (Fig. 1b) . The obstruction was found at this site. The rest of the bowel revealed no abnormality. About 60 cm of jejunum was resected keeping adequate margins on both ends. Bowel continuity restored by end-to-end anastomosis.
Specimen of resected jejunum showed multiple, exophytic (more than 200), solid, grey-brown nodules on its wall. The largest nodule measured 3.8×1.2×1.2 cm and the smallest measured 0.2×0.3×0.2 cm. Two definite kinking of the bowel wall at the obstructed segment was found without any intra-luminal extension of the tumour masses (Fig. 2a, b) . On microscopic examination, these tumours were closely related to muscular layer with deep extension towards serosa and were composed of intertwining bundles of plump, uniform spindle cells with elongated eosinophilic cytoplasm without any neural or epithelioid types of areas. Overlying mucosa was normal and uninvolved. No significant pleomorphism, haemorrhage or necrosis was seen. Mitoses were less than 5 per 50 high power fields (Fig. 2c) . Tumours stained strongly positive for C-Kit (CD117) (Fig. 2d ) and CD34 but clearly negative for S100 (Fig. 2d,  inset) . Histologically, skin nodules suggested neurofibroma. No adjuvant treatment was given. The patient is still under follow-up without any evidence of recurrence after one and half years.
Discussion
NF1 patients are at significantly increased risk of tumerogenesis as there is mutation of the responsible NF1 gene on chromosome 17q11.2, which encodes neurofibromin, a cell proliferation and differentiation regulatory protein of the proto-oncogene p21 ras [1, 2, 7] . Several reports are available regarding the fact that in contrast to sporadic cases small bowel GISTs in NF1 individuals tend to be multiple, occasionally multi-centric involving oesophagus, stomach, duodenum and periampullary area, colon, rectum, omentum and mesentery [1, 2, 6, 7] . Metachronous tumours like breast carcinoma, pheochromocytoma, optic and meningeal tumours, small bowel sarcoma and synchronous biliary tract cancers had also been reported [2, 6, 7] . Frequency of NF1 is only 4 % in those with jejuno-ileal GISTs [1] . GISTS in NF1 affect younger age with slight female predominance [1, 2] . Numerous jejunal GISTs, as in our case, with number exceeding hundreds are very rarely reported in NF1 patients [1, 2, 6] . It is important to distinguish this category of NF1 patients from familial GIST syndrome (numerous at times diffuse GISTs with undefined skin hyper pigmentation, urticaria pigmentosa, nevi including melanoma or achalasia mostly associated with germline KIT mutation) or sporadic GIST patients with multiple metastatic nodules carrying high mitotic index [1, 8] . These tumours are usually asymptomatic (95 %) and incidentally found (33 %) at early stages [2] [3] [4] 7] and later may present with abdominal mass, pain, nausea, weight loss, GI haemorrhage and anaemia [1, 2, [4] [5] [6] [7] 9] . Differential diagnosis of NF1 patients with acute abdomen may range from non-obstructive presentations (massive intra-luminal or intra-peritoneal haemorrhage, intra-peritoneal or intra-hepatic abscess, tumour rupture and perforation) [9, 10] to very uncommon obstructive presentation (6 %) creating surgical emergency [1, 2, 4, 5, 7, 9] . Obstruction of small bowel by GISTs may occur due to intussusception, volvulus, luminal obstruction or rarely by torsion and adhesion [5, 7] . Larger tumours may cause luminal obstruction, while smaller tumours have tendency to twist, adhere and kink the affected bowel [7] . In our case, abdominal colic and subsequent obstruction was secondary to bowel wall kinking by extensive, asymmetric, irregularsized, extrinsic tumour masses.
Exact pre-operative diagnosis is very challenging. None of the diagnostic procedures like barium studies, endoscopy, computed tomography (CT) or angiography can point out the lesion with absolute certainty [10, 11] . Some investigators missed majority of multiple GIST lesions on a preoperative CT scan. Moreover, when detected, CT cannot identify most of the innumerable lesions engulfing outer side of the gut wall [9] . Multi-detector row CT, positron emission tomography/CT imaging and laparoscopy can be better diagnostic tools [5, 9, 11] .
GIST can be better defined on immunohistochemical examination: C-Kit (CD117) is always positive, CD34 is usually positive (60 %-70 %) and S100 is rarely positive [2, 7, [9] [10] [11] . GISTs smaller than 5 cm with≤5 mitoses per 50 consecutive high power fields, as found in our case, are considered to be benign with a low risk of metastasis [1, 2, 7, 10] . A majority of the GISTs in NF1 patients were reported to be small, multiple with low mitotic activity and these tumours were not associated with aggressive disease, suggesting a good long-term prognosis [1, 2, 11] .
Surgical excision, by conventional or laparoscopic method, with complete macroscopic clearance is the treatment of choice in these cases [5, 7, [9] [10] [11] . Adjuvant chemotherapy or radiotherapy had not been proved to be effective [7, 10] .
Conclusion
NF1 associated small intestinal GISTs are infrequent, often multiple but rarely numerous with subtle clinical signs and symptoms; their diagnosis is often delayed until complications develop. Even if complications occur, exact preoperative diagnosis may be missed. Mainstay of treatment is surgical. Smaller tumours with low mitotic activity have lowest risk of metastasis and recurrence [2, 9] .
